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VERIFICATION OF 
MODEL 990 COMPUTER 
733 ASR PROGRAM DEVELOPMENT SYSTEM 
OPERATION GUIDE 

1-0 PURPOSE 

The procedure and results listed below are designed to verify the 
operations and capabilities described in the "Model 990 Computer 
733 ASR Program Development System Operation Guide". It starts with 
assembly of a sample source program which has been keyed to tape cas- 
sette prior to the described procedures, and progresses through Text 
Editing, Reassembly, Linking and Loading and finally Execution. 



2.0 


SAMPLE PROGRAM 


( 


2.1 DESCRIPTION 

The sample program is interactive, communicating with the operator 
through the 733 ASR Keyboard and printer. It recognizes numbers 
(1-10) written in 5 different forms (4 languages and arabic numerals) 
and prints the language it was written in and its numerical value. 

It then, in response to operator input, prints the name of the number 
in any of the 5 recognizable forms (Spanish, English, Russian, German, 
and Digits). The program notifies the operator if it does not recognize 
the name of the number or the language requested and allows re-entry 
of the number or choice of another number or language. 


2.2 CONSTRUCTION 

The program is divided into 6 source modules. 

2.2.1 TDRIVE - The main program which calls required programs to access data, 

output messages and process inputs. 


2.2.2 TSKIDT - Program contains all the data used by the other modules. 


C 





2.2.3 OUTIDT- Processes all outputs messages and clears output message location, 

2.2.4 PlIDT, P2IDT, P3IDT - Process the three requested inputs and builds 

output messages. 

2.3 OBJECTIVE 

Sample Program was modularized to demonstrate use of the link and loader. 

A syntactic error was introduced in TDRIVE, module one^ to demonstrate 
assembly function and use of text editor to correct program errors. 

Finally, the program was written interactively to graphically depict 
that it is executing properly. 

2.4 SUPPLEMENTARY DESCRIPTIONS 


2.4.1 A flow chart of the verification procedure can be found in Appendix A. 
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EQUIPMENT REQUIREMENTS 

To run this test the following equipment and tape cassettes are required. 
EQUIPMENT 

To run this test a 733 program development system is required. 


TAPE CASSETTES 


SYSTEM CASSETTES 

PX9MTR (ROOT) = MONITOR ROOT 
LAL = LINK AND LOADER OVERLAY 
PX9ASM = ASSEMBLER 
PX9EDT = TEXT EDITOR 


USER CASSETTES 

SAMPLE PROGRAM 1 (5 modules) 
BLANK CASSETTE 0- BCl 
BLANK CASSETTE© - BC2 
BLANK CASSETTE©- BC3 
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4.0 


CASSETTE LOADING AND UNLOADING PROCEDURES 


Through-out these procedures, instructions will be given to load and 
ready a cassette or unload and remove a cassette. 


, 4.1 LOAD AND READY A CASSETTE 

Mount cassette tape in Cassette unit 1 or 2 (left or right unit) - CSl 
or CS2 as instructed; close door; press unit rewind switch; watch for 
"END" LED to light; then press load/fast forward switch, wait for READY 
‘ LED to light. 

*4.2 UNLOAD A CASSETTE 

Press rewind switch on cassette unit indicated; wait for end LED to light; 
open cassette unit door and remove tape cassette. 

4.3 All system Cassettes (listed above may be mounted in a rack for easy 
access. After use they should be returned to their labeled holder 
to facilitate later use. 
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/ 5.0 KEY TO ABBREVIATIONS USED IN THE VERIFICATION PROCEDURES 

KB: 733 ASR Keyboard 

PRT: 733 ASR Printer 
CSl: 733 ASR LEFT CASSETTE UNIT 
, CS2: 733 ASR RIGHT CASSETTE UNIT 

- CARRIAGE RETURN 

L D ■ c^^trol key/tab on keyboard 

. 5.0A VERIFICATION PROCEDURES 

,5.1 STEPS 

The procedures are divided into 6 STEPS: 

1. STEP A - LOADING MONITOR 

2. STEP B - ASSEMBLY 

3. STEP C - TEXT EDITING 

4. STEP D - REASSEMBLY 

5. STEP E - LINK AND LOADING 

6. STEP F - EXECUTION 

5.2 PREPARATION 

To perform the following procedures you will need: 

5.2.1 THE SAMPLE SOURCE PROGRAM 1 ON TAPE CASSETTE (6 MODULES) 

5.2.2 THREE (3) BLANK CASSETTES: WITH NEW BLANK LABELS 

LABEL THEM: BC(D, BC2 and BC3 respectively . They will be referred 

to by those names in the procedures. 

-5.3 DESCRIPTION 


After verifying the hardware is properly configured and connected, 
turn the power switches on the computer and the 733ASR to ON. 








5.3 


DESCRIPTION (continued) 


c 

A. LOADING MONITOR 

DEVICE INSTRUCTIONS DEVICE RESPONSE 


733 ASR/CSl 1 . LOAD AND READY PXMTR 73RASR 

(ROOT) CASSETTE 

2. VERIFY SYSTEM POWER 3. CSV READY LED ON 

IS ON. 

4. TURN PLAYBACK/RECORD 5. CSl PLAYBACK LED ON 

SWITCH TO PLAYBACK 

6. PRESS: HALT/SIE BUT- FRONT 7. RUN LED: OFF 

TON PANEL 

8. PRESS CLEAR BUTTON 

9. PRESS LOAD BUTTON CSl TO. PXMTR (ROOT) LOADED 

11. WHEN LOADING IS COM- 
PLETED, PX9 MTR (ROOT) 
GAINS CONTROL AND OUT- 
PUTS ITS PROMPTING 
CHARACTER: A PERIOD (.) 

CSl 12. UNLOAD PX9MTR(R00T) 

AND RETURN CASSETTE 
TO RACK POSITION 
13. PROCEED TO STEP B 







B. ASSEMBLY 


6 TEST PROGRAM SOURCE MODULES ARE ASSEMBLED. MODULE 1: TDRIVE HAS SYNTACTIC ERROR. 


DEVICE 

CSl 


LI 


INSTRUCTIONS 

1. LOAD AND READY PX9 
ASM CASSETTE 


4. ENTER: LU [cr] 


DEVICE 


733ASR 


7. UNLOAD PX9ASM/UFL AND 
RETURN TO RACK POSITION 

8. LOAD AND READY TEST SOURCE 733ASR 
PROGRAM (6 MODULES) CASSETTE ■ 


RESPONSE 


3. CSl READY LED ON 

5. ASSEMBLER LOADED INTO 
MEMORY UNDER PX9MTR (ROOT) 

6. MONITOR PROMPTING CHARACTER 
PRINTED AT COMPLETION OF 
LOAD (.). 


9. CSl READY LED ON 


CS2 

10. LOAD AND READY BCl 

CASSETTE 

11. CS2 READY LED ON 

KB 

12. ENTER: 

EX [cr] 

PRT 

13. PRINT: PXASM VERSION 1.0 

15 MARCH 1976 

ADD 4K MEM BLOCKS CONFIGURED? 

KB 

14. ENTER: 

0 [cr] 

PRT 

15. PRINTS: PREDEFINED REGISTERS? 

KB 

16. ENTER: 

Y Qcr] 

PRT 

17. PRINTS: ASM/TERM? 

KB 

18. ENTER: 
(MODULE 

A QcrI 
1: TDRIVE) 


19. ASSEMBLY COMMENCES 




PRT 

20. PRINTS: ASSEMBLY LISTING 
MODULE 1 

NOTE: A SYNTAX ERROR IN MODULE 




CS2 

21 . OUTPUT OBJECT MODULE 1 




C 

22. PRINTS: ASM/TERM? 

KB 

23. ENTER: A [crJ 

(MODULE 2: TSKIDT) 

PRT 

23. ASSEMBLY RESUMES: 

ASSEMBLY LISTING AND OBJECT 
CODE OUTPUT (MODULE 2) 

24. PRINTS: ASM/TERM? 


25. ENTER: A [cR^ 

(MODULE 3; OUTIDT) 

26. REPEAT ABOVE RESPONSE 
UNTIL P3IDT, MODULE 6 
IS ASSEMBLED 

27. ENTER: T CcrD 

(AFTER P3IDT ASSEMBLY) 


27. PRINTS: ASM/TERM? 


28. MONITOR PROMPTING CHARACTER 
PRINTED (.). 



Texas Instruments 


INCORPORATED 

DIGITAL SYSTEMS DIVISION 
HOUSTON. TEXAS 


A 945328 -9901 

SHEET 


TI-4259.E 


1 








TRmSLftimN DRIVER 


PRGE 0001 


u 

C 


c 


0003 
00 04 
005 
0 06 
0007 
00 03 

0009 

0010 
^011 
0012 

0013 

0014 

0015 
p016 
0017 
0 0 1 3 

0019 

0020 
0021 
0022 

0023 

0024 

0025 

0026 
0027 
0023 
Q029 

030 

<i031 

0032 


IDT 

♦ TITLE: 

■*>' 

REVISIDH: 

♦ COMPUTER: 
RBSTRFiCT; 

+■ 

♦ 


0 0 0 0 


♦ 

♦ 

+ 

+■ 

♦ 

♦ 

i.in ESS 

DKOP 

REF 

REF. 

REF 

REF 


^TDRIVE^ 

TDRIVE 

TRANSLATION DRIVER 
03/15/76 
ORIGINAL 
99 0> ASSEMBLY 

THIS IS THE MAIN PROGRAM: IT CALLS THE^ 
REQUIRED SUBPROGRAMS TO OUTPUT MSGS AND ♦ 
PROCESS INPUT DATA. THE PROGRAM REQUEST ♦ 

A NUMBER BE ENTERED AND ACCEPTS BOTH DIGITS ♦ 
“AND NAMES OF NUMBERS Cl-lO) WRITTEN IN ♦ ■ 

FIVE DIFFERENT LANGUAGES: ENGLISH? SPANISH ♦ 

GERMAN? RUSSIAN AND DIGITS. ♦ 

IT RETURNS THE NAME, OF THE LANGUAGE THE ♦ 
NUMBER WAS WRITTEN IN AND ITS VALUE. 

NEXT IT ALLOWS YOU TO TRANSLATE THE ♦ 

NUMBER OF ANY OF THE 5 LANGUAGES. ♦ 

FINALLY IT REQUEST WHETHER YOU WISH TO ♦ 
CONTINUE? AND IF SO? ALLOWS YOU TO ENTER ♦ 
ANOTHER NUMBER AND REPEATS THE ENTIRE ♦ 
PROCESS. ERROR MSGS ARE PRINTED FOR ♦ 
UNRECOGNIZABLE NUMBERS AND LANGUAGES ♦ 


SVC? 15 

OUTI DT ? OUTPRC ? MSGl ? TSK IDT 
INPUT? PI IDT? P2IDT? INPRCl 
INPRC2 ? MSG2? MSG3? MS64? MSG5? MSG6 
MSG7?ENDPT?P3IDT? INPRC3 


0 033 

OOcO 

02E0 START 

LWPI 

WD 




0033 

0 0 0 0 '■ 





0034 

0034 

0420 

BLWP 

90 LIT PRC 

ENTER NUMBER 



0036 

0 0 0 0 





0035 

0038 

0 0 0 0 

DATA 

MSGl 



0036 

003h 

2FE0 

SVC 

9INPUT 

INPUT NUMBER EG. ELMS 



003C 

00 00 





0037 

003E 

0420 

BLWP 

9 INPRCl 

PROCESS NUMBER ENTERED 



0030 

0 0 0 0 

; i 




♦ ♦ ERR 

c 

STMT 0033 





0033 

00 32 

10E6 

-IMP 

MSG3- 

♦♦♦♦SYNTRCTIC ERRDR^^^^^ 

0039 

0034 

0420 

BLWP 

90UTPRC 



* 

0036 

0026'’ 





0040 

0 0 33 

0 0 0 0 

DATA 

MSG2 



.0041 


♦ NO 

WAS WRITTEN IN 

"GERMAN"? ITS VALUE IS ”2" 


0042 

003R 

0420 

BLWP 

90 LIT PR C 




003C 

0036'' 





0043 

003E 

0000 

DATA 

MSG5 

ENTER LANGUAGE DESIRED 


*0044 

0 0 4 0 

2FE0 


9 INPUT 




0043 

002C'' 





0045 

0044 

0420 

BLWP 

9INPRC2 

PROCESS LANGUAGE ENTER 

VALID AT 


00 46 

0 0 0 0 






0043 

10-- 

-IMP 

DMSG6 

INVALID LANGUAGE GO TO 

WRITE L 

0047 

004R 

0420 

BLWP 

90 LIT PRC 

"GERMAN" NAME FOR THI S 

NO IS ■■ 


Texas Instruments 


V ( 


INCORPORATED 
DIGITAL SYSTEMS DIVISION 


DOCUMEMT NUMBER 

REVISION 

SHEET 

945328-9901 


9 


PfiGE 000£ 


( 


TRRNSLRT IDM DRIVER 


. 

UU4G 

0 03C '■ 




0043 

UU4E 

00 00 


DATA 

MSG7 

0049 

0050 

0430 

0MSG4 

BLWP 

S'DUTPRC 


005cl 

0 04C '■ 




0050 

0054 

0 0 0 0 


DATA 

MS 64 

0051 

0 0 56 

2FE0 


SVC. 

9 INPUT 

. 

0058 

0043-'' 




0052 

005R 

0430 


ELWP 

5'INPRC3 


005C 

0 0 0 0 




0053 

005E 

lOEO 


JMP 

START 

0054 

0 0 6 0 

3FE0 


SVC 

3ENDPT ‘ 


006c 

0 0 0 0 




0055 

0064 

0430 

□MSG3 

ELUIP 

90 LIT PR 1 


0066 

0053'' 




0053 

0068 

. 0033'' 


DATA 

MS 63 

0 0 57 

006R 

1 0F3 


JMP 

□MSG 4 

0053 

006C 

0430 

0MSG6 

BLWP 

90 LIT PR 1 


006E 

0036 ■■■ 





0048 

♦♦ 1011 





0070 

0 0 0 0 


DATA 

MSGS 

[ 360 

0078 

1 OEE 


JMP 

0MSG4 

^11061 




END 

START ■ 


0001 ERRORS 

LAST ERR - STMT 0 033 

ASM/ TERM? R 


ENTER Y OR M! 





PRGE 0001 


0003 




IDT 

•'TSKIDT-- 

0004 



♦ title: ' 

TSKIDT 

^005 





DRTR DEFINITIONS 

\ '06 



^ REVI 

SION: 

03/15.-^76 

^^0 07 





OR I G INRL 

00 08 



♦ COMPUTER: 

99 O 5 RSSEMBLY 

0009 



♦ RES TRACT: 


0010 



4 . 

' ■ 

TRSK IDT PROVIDES DRTR DEFINITINS TO RLL^ 

0011 



♦ 


F'RDGRRMS^ 

00 1£ 
0013 




DEF 

NS RV E j MSG 1 j MSG2 j Lfl NG UR ^ D I G I T 

0014 




DEF 

MS-G3 j MSG4 j MSG5 j MSG6- 

0015 




DEF 

MSG7 YRZEEK > NUMBER 

0016 




DEF 

NUMS 5 LNGTH j TRRNS j YES !. NO 

0017 




DEF 

OUTPUT ■.PRNEUFjOUTCNTjENDPT 

0018 




DEF 

INPUTj INEUFj BTDj DEC5 INCNT 

0019 

0 0 0 0 


HSRVE 

ESS 

20 0 

0020 


OOCfl-^ 

NSGl 

EQU 

3+2 

0021 

00C8 

00 OF 


DRTR 

15 +MSG1; ENTER NUMBER "VOSY 

^ 0022 

OOCfl 

OR 


BYTE 

!> R > D 


OOCE 

on 




0023 

OOCC 

45 


TEXT 

'ENTER NUMBER ^ 

0024 

0025 




EVEN 

/ 

0026 


OODC"'’ 

MS’ 6 2 

EQU 

$+2 +MSG2: NUMBER WRS WRITTEN 

0027 

OODfl 

0034 


DRTR 

52 

0 028 

0 0 DC 

OR 


BYTE 

R j > D 

c 

00 DD 

OD 




V '.'£9 

OODE 

4E 


TEXT 

■'NUMBER WRS WRITTEN IN " 

0030 

00F4 


LflNGUfl 

ESS 

“7 

0031 

OOFB 

2C 


TEXT 

'•5 ITS VALUE IS ^ 

003c 

01 OR 


DIGIT 

ESS 

6 

0033 




EVEN 


0034 


01 1£'' 

MSG3 

EQU 

3+2 

0035 

Oil 0 

0022 


DRTR 

34 

0036 

01 12 

OR 


BYTE 

> R j > D 


01 13 

OD 



- 

0037 
0.0 3S 

01 14 

4E 


TEXT 

'•NUMBER WRS NOT PROPERLY WRITTEN '' 

003*3* 
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0040 


0136-' 

MSG4 

EQU 

3+2 

0041 

0134 

0023 


DRTR 

35 

0042 

0 1 36 

OR 
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/• R j !> D 


0137 
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44 
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0044 

0045 



♦ 

EVEN 


0046 


015C" 
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EQU 

3+2 

0047 

015R 

0019 


DRTR 

25 

0048 

015C 

OR 


BYTE 

>Rj>D 
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45 
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4F 
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OICA 

46 


TEXT 
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'’EIGHTNINETErr 
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01 E2 
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DNUM 
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55 

SNUM 

TEXT 
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43 
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46 
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( 
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04 
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04 





03 7E 
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01 
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• 
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U3 y 3 

01 




- 
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02 
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05 




4 ■ 

0288 

04 





028fl 

06 





02 8B 

06 




• 

02 8G 

06 
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02 D8 
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DRTR 

0 
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02 DR 
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DRTR 

0 

01 08 

02 DC 

00 00 

□UTCNT 

DRTR 

0 
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01 04 
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♦ 
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4 

0 1 05 
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♦ 
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0019 
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0020 
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0033 


DATA 

0030 
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0034 
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eyboard to search through ♦ 

0012 



♦ 

A TABLE OF LENGTHS WHICH KEYS COMPARISON ♦ 

0013 



♦ 

WITH A PARELLEL 

TABLE OF NUMBERS WRITTEN ♦ 

0014 




IN DIFFERENT LANGUAGES. IF NUMBER NOT ♦ 

5oi5 




FOUND PROGRAM RETURNS TO ERROR MSG 3 ♦ 

00 16 
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WHEN THE NUMBER 

IS FOUND PRGM COMPUTES ♦ 

0017 



♦ 

VALUE AND PTR TO 
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0018 



♦ 
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♦ 



@020 
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WPl ESS 

oc 
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0022 
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TSKIDTjNUMSjLNGTHj INEUFjNSAVE 

0 023 



REF 

TRANSjLANGUAjETD 
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0024 



REF 

INCNT 


0025 



DKOP 

SVCj 15 


0026 

0020 

00 0 0 '■ 

IMPRCl DATA 

WP 1 


0027 

0022 

: 

DATA 

PI 


0028 

0024 

04 Cl 

PI CLR 

R1 

Rl=COUNT OF LNGTH COMPARE 


0 0 22 

♦♦ 0024''' 




029 

0026 

04 C 2 

CLR 

R2 

R2:PTR TO NUMBER TO COMPARE 

1 )30 

0023 

02 03 

LI 

R8 f 1 00 

R3=MA:K NUMBER OF COMPPARES 


002fl 

0064 




0031 

002C 

C020 
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9 INCNT 5 RO 

RO: NO. OF CHARS READ IN 


002E 

0 0 0 0 




0032 

0 0 3 0 

06 CO 

SUIPB 

RO 


0033 

0032 

934 0 

LCOMP CB 

RO.iS'LNGTH<Rl> 

COMPARE NOS. WITH SANE 


0034 

0 0 0 0 




0 034 



♦ 


LNGTH AS INPUT 5 IGNDR OTHERS 

0035 

0036 

13— '■ 

JEQ 

NUNC PR 

IF EQU GO TO COMPARE NUMBER 

0036 

0033 

D181 

LKMDRE MOVE 

S'LNGTH <R1> jR6 

ELSE INC PTR TO COMPR 


0038 

0034 ■" 




0037 

003C 

0936 

SRL 

R6- j 3 


00 38 

003E 

8036 

A 

R6 j R2 


0039 

0040 

0531 
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R1 


0040 

0042 

06 03 

DEC 

R8 


0041 

0044 

16F6 

. JME 

LCOMP 

IF LESS THAN 100 COMPARE CONTI 

0042 

0046 

0330 

RTWP 


ELSE NUMBER NOT FOUND RETURN T 

0043 

0048 

COEO 

MUMCPR MOV 

9INCNTtR3 

R3;ND..DF chars read in 


0048 

002E ■■■ 





0 0 36 

1 3 03 




0044 

004C 

Cl 42 
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R2jR5 

R5:PTR TO NUMS INDKD ^ 

0 0 45 

004E 

02 04 

LI 

R4jINEUF 

R4:ADRS of NUMBER INPUTTED 


0050 

0000 




0046 
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9974 

CMP CB 

♦R4+jS'NUMS':;R5> 
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JNE 
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005E 
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GOODFD 
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0060 

02 09 


LI 

R9 j 1 0 



0062 
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0053 

0 0 64 

04C6 


CLR 

P6 


0054 

0066 

3D 89 
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R9 j R 6 
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0055 

0 0 68 

0587 
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R7 
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0056 

006fl 

C8 07 


MOV 
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R6 s I NT CCDUNT LNGTH^' 1 O;' = I NDEK 


006C 

0 0 0 0 





0057 

006E 

OR 36 
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SLA 

R6j3 


0058 
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02 09 


LI 

R9 > 7 
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0072 

00 07 





0 0 59 

0074 

02 OR 


LI 

RIOj TRANS 



0076 
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00 6 0 

0 0 78 

R2S6 


A 

R6 j R 1 0 

Rl 0 PTS TO LANGUAGE 

'"061 

007R 

02 OC 


LI 

R1 2> LANGUA 



0 0 7C 

00 0 0 





0062 

007E 

DF3R 

L4 

MOVE 

♦R 1 0+5 +R 12+ 

TRANSFER NAME TO LANGUA IN M 

0 0 63 

0 0 8 0 

06 09 


DEC 

R9 


0064 

0082 

16FD 


JNE 

L4 


0065 

0084 

C 0 07 
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R;7 5 Ri 0 

ROrEINARY VALUE TO CNVRT 

0066 



♦ 



TO D ASCI I TO PRT 

0067 

0086 

2FE 0 


SVC 

9ETD 



0 0 88 
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0068 

008FI 

02 03 


LI 

R35 5 



008C 

0 0 05 





0069 

008E 

DSE3 

L5 

MOVE 

S*D EC t!R 3) 5 S'D I G I T 1 
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• 

0092 

0 0 0 0 





0 0 7 0 

0094 

06 03 


DEC 

R3 


0071 

0096 

18FB 


JDC 

L5 


0072 

0 0 98 

05CE 


INCT 

R 1 4 
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0 0 73 
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RTWP 
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END 
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THIS SUBPROGRAM COMPARES LAHGUAGE EHTERED ♦ 

0011 



♦ 


•aHBUF^) WITH TABLE OF RECOGHI ZABLE LAHGU- ♦ ' 
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♦ 


AGES <TRAMS> : USES PTR TO LAHGUAGE AMD VALUE ♦ 

0013 



♦ 


OF HUMBER TO LOCATE COMPUTED VALUES THRU ♦ 

0014 



♦ 


-LMGTH'' TABLE WHICH POIHT TO LOCATIOHS AMD ♦ 

0015 



♦ 


LEHGTH OF HAME OF HUMBER <TRAHSLAT IDH> -MUMS ♦ 
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♦ 


THESE VALUES ARE USED TO OUTPUT HAME OF TRAH-^ 

0017 




SLATED HUMBER OT MSb 7» E. G. "RUSS I AH HAME FOR THIS+ 

00 18 





HUMBER IS ODEEH” ♦ 

0019 



♦ 



0020 

0 0 0 0 


UP 2 

BSS 

oc 

0021 
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IHPRC2 

0022 




REF 

TSKIDTj IHEUFjTRAHS 

0023 




REF 

YAZEEK 5 MSAVE j LHGTH 

0024 




P:EF 

HUMBER j HUMS.- CLEAR.- OUTI DT 

0025 




REF 

IHCHT 

0026 

0 0 2 0 

0 0 0 0 '** 

IMPRC2 

DATA 

WPS 

0027 

0022 

— 


DATA 

P2 

0028 

0024 

0209 

P2 

LI 

R9-5 R9:USED TO COHTROL TRAMS TABLE 

r 

0026 

0 0 05 





0022 

♦♦ 0024 **■ 




0029 



♦ 


LOOK-UP. 

0030 

0028 

C020 


MOV 

9 1 HC MT .- R 0 I M CM T : USED T 0 COM T R OL HD. 


002R 
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0031 



♦ 


OF LTRS OF LAHGUAGE COMPARE 

0032 

0 0 2C 

04 C3 


CLR 

R3 R3:rHDEK THRU TRAMS TABLE 

0033 

002E 

C083 

RTl 

MOV 

R3jR 2 R2:lHIiK THRU CHAR IH TRAMS 

. 0034 

0030 

04C1 


CLR 

R1 Rl:lHHK THRU CHAR IH IHPUT BUF 

0035 

0032 

98fll 

hXLTR 

CB 

9 1 MBUF CR 1 > .- 9 TR AH S < R2 > - 


0034 

0 0 0 0 





0036 

0 0 0 0 




0036 

0038 

13“ 


JEQ 

CHTI.I 

0037 

003fl 

0223 


AI 

R3j8 bad compare? IHC TO PT TO 


003C 

00 08 




0038 



♦ 


HEKT TRAMS TABLE EHTRY 

0039 

003E 

06 09 


DEC 

R9 

Q040 

0040 

16F6 


JME 

RTl 

0041 

0042 

038 0 


RTWP 

HD COMPARES RETRH TO PRC ERROR 

0042 



♦ 


MSG 6 

0043: 

0044 

0581 

CNTU 

IHC 

R1 

- 

0038- 

♦•♦13 05 




0044 

0046 

0582 


IHC 

R2 

0045 

0048 
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c 

Rl-RO 


004R 
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0004 



♦ TITLE: 

P3IDT 
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♦ 

PROCESS REPLY TO QUESTION 
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♦ revision: 
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♦ 

ORIGINAL 
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♦ COMPUTER: 

9 9 0 ? H S S E M B L Y 

0 0 09 



♦ ABSTRACT; 


00 1 0 



■¥ 

PROCESS YES OR NO REPLY — KEYS OFF THE ♦ 

0011 



♦ 

LETTER "Y-- IN THE INPUT BUFFER < INBUF;:- . ♦ 

0013 



♦ 

TREATS ALL OTHER ENTRYS AS A -ND-.. TRAN: 

0 0 1 3 




CONTROL BACK TO MAIN TO TERMINATE OR ♦ 

0 0 1 4 




CONTINUE ':;Y> ♦ 

0015 
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00 16 

0 0 0 0 


UP 3 BSS 

oc 

0017 



DEF 

INPRC3 

' 013 



REF 

TSKIDTjYESj INBUF 

019 

00c 0 

0 0 0 0 

INPRC3 DATA 

l■JP3 

0030 

0022 

. 

DATA 

P3 

0031 

0024 

9320 

P3 CB 

QYESjS'INBUF 


0026 

0 0 0 0 




0028 

0 0 0 0 




LJ U c c‘ 

0024 



0033 

002R 

13“ 

JEQ 

STRT 

0033 

002C 

05 CE 

INCT 

R14 CHANGE RETURN TO ENDPT 

0034 

002E 

0330 

STRT RTUP 
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END 
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. LU 
. EX 

PX9EDT VERSIdM 1.0 01DEC75 

flliD 4K MEM BLDCKi; CDhPIGURED? 0 


POSIT I DN TAPES? ENTER CR 


?D42 

'^?P33-33 

.-'i-'if;,® f'1SG3 ♦♦♦♦SYNTACTIC ERROR^^**-*’ 

JMP 0MSG3 NUNEI.IE 



EER NOT FOUND jpRT ERROR MSG 


: Q 

END EDIT 

TERM I N ATE.- COHT I NUE?T 



C. TEXT EDIT 


TEST PROGRAM SOURCE MODULE: TDRIVE EDITED TO REMOVE SYNTACTIC ERROR 

RESPONSE 


DEVICE 

INSTRUCTIONS 

DEVICE 


CSl 

1. LOAD AND READY PX9EDT 
CASSETTE ■ 

733ASR 

2. 


3. ENTER: LU [cr] 


4. 

* 


PRT 

5. 

CSl 

6. UNLOAD PX9EDT AND 
RETURN TO RACK 



CSl 

7. RELOAD AND READY TEST 
PROGRAM (SOURCE) 

733ASR 

8. 

CS2 

9. LOAD AND READY BC2 
CASSETTE 

733ASR 

10. 

KB 

11. ENTER: EX [crJ 

PRT 

12. 

KB 

13. ENTER: 0 (^CR] 

PRT 

14. 

KB 

15. ENTER: (cr] 

PRT 

16. 

KB 

17. ENTER: D40 (C0 

CSl 

18. 



PRT 

19. 

KB 

20. ENTER: P38-38 (C!^ 

PRT 

21. 


KB 


2. CSl READY LED ON 


MEMORY. UNDER PX9MTR 


PRINTED AT COMPLETION 
OF LOAD (.). 


DECEMBER 75 
ADD 4K MEM BLOCKS CONFIGURECl 


14. PRINTS: 


POSITION TAPES, 
ENTER CR 


(THIS IS THE TEXT EDITOR 
PROMPTING CHARACTER) 


FROM CSl 
PRINTS: ? 


0031 JMP MSGS **SYNTACTIC ERROR** 


23. ENTER: C38-38 CCR] 

TAB JMP TAB 0MSG3 TAB 


25. ENTER: Q [cr] 


NUMBER NOT FOUND, PRT ERR MSS.[cR] 0)R]. 
24. PRINTS? 

26. READS IN REST OF MODULE 1 


CSl 

CS2 


27. OUTPUTS TO BC2 BUFFER 
WITH CORRECTION AMD REST 
OF MODULE 1 


29. ENTER: t[cr] 


PRT 

PRT 


28. PRINTS: END EDIT ■ 

TERMlNATE/CONTINUEi 


30. PRINTS: • 

(MONITOR PROMPTING CHAR) 
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c- TEXT EDIT (CONTINUE) 


DEVICE INSTRUCTIONS DEVICE RESPONSE 

CSl 31. UNLOAD TEST SOURCE 

PROGRAM 

32. UNLOAD BC2; 

LABEL CASSETTE: SOURCE 
MODEL 1 CORRECTED 

33. PROCEED TO NEXT STEP: D). 









D. REASSEMBLY: 




BC2: SOURCE MODULE 1 CORRECTED IS ASSEMBLED AND BC3: OBJECT MODULE 1 

CORRECTED, IS CREATED. 


DEVICE 

INSTRUCTIONS 

DEVICE 

RESPONSE 

CSl 

1. LOAD AND READY PX9ASM 
CASSEHE 

7 33 AS R 

2. CSl READY LED ON 

KB 

3. ENTER: LU (CR3 


4. ASSEMBLER LOADED IN 



PRT 

5. PRINTS:. (MONITOR 
PROMPTING CHAR) 

CSl 

6. UNLOAD PX9ASM AND RE- 
TURN TO RACK 



CSl 

7. LOAD AND READY CASS- 
ETTE LABELED SOURCE 
MODULE 1 CORRECTED 

733ASR 

8. CSl READY LED ON 

CS2 

9 LOAD AND READY BC3 
(BLANK CASSETTE) 

733ASR 

10. CS2 READY LED ON 

KB 

11. ENTER: EX [cr'} 

PRT 

12. PRINTS: PX9ASM VERSION 

15 MARCH 76 

ADD 4K MEM BLOCKS CONFIGUR- 
ED? 

KB 

13. ENTER: 0 ( cr ] 

PRT 

14. PRINTS: PREDEFINED 

REGISTERS? 

KB 

15. ENTER: Y (ci^ 

. PRT 

16. PRINTS: ASM/TERM? 

KB 

17. ENTER: A [C^ 


18. ASSEMBLY COMMENCES 



PRT 

19. ASSEMBLY LISTING PRINTED 



CS2 

20. OBJECT MODULE OUTPUT TO 5C3 



PRT 

21. PRINTS: ASM/TERM? 

KB 

22. ENTER: T fCR| 

PRT 

23. PRINTS: 

' (MONITOR PROMPTING CHAR) 

CSl 

24. UNLOAD BC3; 




um-unu 

LABEL CASSETTE: 

OBJECT MODULE 1 CORRECTED 


25. PROCEED TO STEP: E 
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ASM/TERM? A 
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TRRMSLRTIOM DRIVER 


06 



♦ 
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♦ 

COMPUTER: 

•?9 0j rssemeLy 


00 09 



•4 
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TR fiH SLAT ION DR I V ER 


0048 

004E 

0 0 0 0 


DATA 

MSG? 

0049 

0050 

0420 

□MSG 4 

ELWP 

S'DUTPRC 


0052 

004C '■ 




0050 

0054 
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DATA 

MSG4 

0051 

0056 

•2FE0 


SVC 

S' INPUT 
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0042^ 




0052 

005A 

0420 


BLWP 

S'I^^f•RC3 


005C 
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0053 

005E 

lOEO 


JMP 

START 

0054 

006-0 

0062 

2FE0 
'00 00 


SVC 

S'ENDPT 

0055 

0064 

0066 

0420 

0052-' 

0MSG3 

ELWP 

90 LIT PR 


0032 
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0056 

0068 

0 0 0 0 


DATA 

MSG3 

0 0 5? 

006A 

1 0F2 


JMP 

□MSG 4 

0058 

0 0 6C 

0420 

0MSG6 

BLUP 

S'GUTPR 


006E 0066'' 

00 48 1011 


0059 

0070 

00 00 

DATA 

MSG6 

0060 
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1 OEE 

JMP 

□MSG 4 

0061 



END 

START 


0000 ERRORS 


ASM/ TERM? T 


PAGE 0008 


ENTER Y OR N! 
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E. LINK AND LOADING 

THE LAL overlay WILL BE LOADED AND THE COMMAND (L.L.) ISSUED TO LINK AND 
LOAD THE 6 OBJECT MODULES. THE CORRECTED OBJECT MODULE IS LINK AND LOADED 
FIRST, THEN THE OTHER OBJECT MODULES ARE LINKED AND LOADED. 



DEVICE INSTRUMENT 


DEVICE RESPONSE 


CSl 

1. LOAD AND READY 
LAL CASSETTE 

733ASR 

1. CSl READY LED ON 

KB 

2. ENTER: 

OV (C0 


3. LAL LOADED INTO 
MONITOR OVERLAY AREA 




PRT 

4. PRINTS 

LL 

CSl 

6. UNLOAD LAL AND 
RETURN TO RACK 

PRT 

5. PRINTS: • 

(MONITOR PROMPTING CHARA 
CTER) 

CSl 

7. LOAD AND READY BC3, 
CORRECTED OBJ MODULE 1 


8. CSl READY LED ON 

KB 

9. ENTER 

LL (CRJ 

PRT 

10. PRINTS 

LD PT? 

KB 

11. ENTER 

CCR] 

PRT 

12. PRINTS 

LD BI? 

KB 

13. ENTER 

100 fc0 

PRT 

14. PRINTS 

LIST OPT? 


15. ENTER 

F [c3 


16. PRINTS 

LOAD/END? 


17. ENTER 

L [cr] 


18. PRINTS 

TDRIVE 0100 





19, PRINTS 

LOAD/ END? 

CSl 

20. UNLOAD BC3 





21. LOAD AND READY 
BCl, OBJ MODULES, 
BAD MODULE 1 

733ASR 

22. CSl READY LED ON 

KB 

23. ENTER 

lQcr] 


24. PRINTS 

**LL 05** 

(ignore) 





25. PRINTS 

LAOD/END? 


26. ENTER 

L [cr] 


27. PRINTS 

LAOD/END? 


28. ENTER 

L f r] 

PRT 

29. PRINTS 

TSKIDT 0174 
<LIST OF DEF's> 





30. PRINTS 

LOAD/ END? 

KB 

31. ENTER 

L [cr] 





32. REPEAT THE ABOVE RESPONSE 
UNTIL P3IDT. 

PRT 

33. PRINTS 

LOAD/END? 

KB 

34. ENTER 

E [crJ 

PRT 

35. PRINTS 

ENTRY = 0120 
TERM/CONT? 

KB 

KB 

36. ENTER: T [crI 

38. UNLOAD BCl 

39 . PROCEED TO STEP : F 

PRT 

37. PRINTS: '. (MONITOR 
PROMPTING CHARACTER) 
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LL 

.LL 

LD PT? 

LD BI? 100 
F.-P LIST? F 

LDFiri/EHD? L 

THRIVE 0100 
LDfiD/EHU? L 








Texas Instruments 

rNCORPORATED 
OIGHAL SYSTEMS DIVISION 
H . TE Y 


DOCUMENT NUMBER 

REVISION 

SHEET 

9 ^ 5328-9901 

, 

30 






TSKIDT 0174 



NSRVE 

0174 


NSGl 

023E 


NS62 

0250 

♦ 

LANGUR 

0268 


DIGIT 

027E 

♦ 

MSG3 

0286 

♦ 

MSG 4 

02 A A 

♦ 

MSG5 

02D 0 

■4 

MSG6 

02EC 

4 

MSG7 

03 06 


4 

YA2EEK 

03 08 

4 

NUMBER 

0328 

4 

MUMS 

03 2F 

4 

LNGTH 

03 E9 

4 

TRANS 

04 IB 

4 

YES 

0443 

4 

NO 

0444 

4 

OUTPUT 

0446 

4 

PRNEUF 

044C 

4 

OUTCNT 

045 0 

4 

END FT 

0456 

4 

INPUT 

0458 

4 

INEUF 

0468 

4 

BTD 

04 6F 

4 

DEC 

0471 

4 

INC NT 

0462 


LOnD.-END? L 

□LIT IDT 047S 

♦ DLITPRC 0498 

♦ CLEAR 04AE 

Lnfln.-'ENIi? L 

PI IDT 04 CO 

♦ IMPRCl 04 EO 

Laflri.'-END? L 

P2IDT 05 5C 

INF'R;C£ 057C 

LOfirixEHD? L 

P3IDT 06 OC 

♦ I HF'RlL-3 UbciC 

LOAD.--EMD? E 
ENTRY = 0120 



TERM'-CONT? T 
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. EK 

ENTER NUMBER SIETE 

NUMBER WfiS WRITTEN IN SPANISH? ITS VALUE IS 00007 

ENTER LANGUAGE DESIRED ENGLISH 

ENGLISH NAME FOR THIS' NUMBER IS SEVEN 

DO YOU WISH TO CONTINUE? Cf’ OR ,N>Y 

ENTER NUMBER 2WEI 

NUMBER WAS WRITTEN IN GERMAN ? ITS VALUE IS 00002 

ENTER LANGUAGE DESIRED RUSSIAN 

RUSSIAN NAME FOR THIS NUMBER IS DVA 

DO YOU WISH TO CONTINUE? <Y OR N>Y 

ENTER NUMBER MANY 

NUMBER WAS NOT PROPERLY WRITTEN 

DO YOU WISH TO CONTINUE? <Y OR N>Y 

ENTER NUMBER FIVE 

NUMBER WAS WRITTEN IN ENGLISH? ITS VALUE IS 00005 

ENTER LANGUAGE DESIRED FRENCH 

LANGUAGE NOT AVAILABLE 

DO YOU WISH TO CONTINUE? <Y DR N>N 
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F. EXECUTION 


^ WITH THE PROGRAM LOADED AN EXECUTION STATEMENT (EX) WILL HAND OVER CONTROL 

V. ' 

THE 

SAMPLE 

PROGRAM. THE PROGRAM IS INTERACTIVE AND WILL BE TESTED TO 

SEE 

IF 

IT IS 

FUNCTIONING CORRECTLY. 

DEVICE 


... ! 

KB 


1 . 

ENTER; EX [CR] 

PRT 


2. 

PRINTS: ENTER NUMBER 

KB 


3. 

ENTER: SIETE [CR] 

PRT 


4. 

RESPONSE: NUMBER WAS WRITTEN IN SPANISH, ITS VALUE IS +00007 

ENTER LANGUAGE DESIRED 

KB 


5. 

ENTER: 



6. 

RESPONSE: ENGLISH NAME FOR THIS NUMBER IS SEVEN. DO YOU WISH 

TO CONTINUE? (Y OR N) 



7. 

ENTER: Y 



8. 

RESPONSE; ENTER NUMBER 



9. 

ENTER: ZWEI [CR] 



10. 

RESPONSE: NUMBER WAS WRITTEN IN GERMAN, ITS VALUE IS +00002 

ENTER LANGUAGE DESIRED 



11. 

, ENTER: RUSSIAN 

1 


12. 

RESPONSE: RUSSIAN NAME FOR THIS NUMBER IS DVA. DO YOU WISH 




TO CONTINUE? (Y OR N) 



14. 

ENTER: Y 



15. 

RESPONSE: ENTER NUMBER 



16. 

ENTER: MANY 



17. 

RESPONSE: NUMBER WAS NOT PROPERLY WRITTEN 

DO YOU WISH TO CONTINUE? (Y OR N) 



18. 

ENTER: Y [CR] 

t 


20. 

RESPONSE: ENTER NUMBER 



21. 

ENTER: FIVE,[CR] 

• 


22. 

RESPONSE; NUMBER WAS WRITTEN IN ENGLISH, ITS VALUE IS +00005 

ENTER LANGUAGE DESIRED 

¥ 


23. 

ENTER: FRENCH [CR] 



24. 

RESPONSE: LANGUAGE NOT AVAILABLE 

DO YOU WISH TO CONTINUE? (Y OR N) 



25. 

ENTER: N [CR] 



26. 

RESPONSE: .{MONITOR PROMPTING CHAR) 



27. 

PROGRAM RELINQUISHED CONTROL TO THE MONITOR PROGRAM 

**this 

COMPLETES 

OUR TEST OF THE MODEL 990 OPERATING PROCEDURES** 
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1.0 


INTRODUCTION 



In this example, the main functions of the 990-733 ASR System Software 
are illustrated including assembling, linking and loading, debugging 
and editing. It is assumed that the user has read the manual and has 
been introduced to these functions. Included with each step in this 
example is a brief explanation of procedure, a listing of the actual 
procedure followed, and a reference to the section in the manual 
where more information can be found. 



CONCORDANCE PROGRAM 

This program creates concordance of all the symbols used in a program. 
The user may specify labels, operators, and/or operands to be included 
in the concordance printout. To run the program, follow these steps: 

1. Mount and ready the source tape in cassette drive 1 (the left- 
hand drive). 

2. Execute the program using the EX command or using the RU 
command for debugging. 

In the concordance program, an error is included in the print routine 
(PRTBM) so that the user may be exposed to the process involved in 
creating and debugging a working program. The steps in the process 
are-: 

1. Assemble the source programs and create object modules 
using PX9ASM. 

2. Link and load the object modules into user memory using PX9LAL. 



3. Using the monitor, debug the program. 

4. Using PX9EDT the source edit source module which contains the 
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2.0 


(continued) 





error. 

5. Reassemble the source module. 

6. Link and load all of the modules into memory again. 

7. Execute the final program to see that the error has been 
corrected and the program executes correctly. 




3.0 ASSEMBLING MODULES WITH PX9ASM 

The first part of the program is the assembly of modules using PX9ASM. 
For a description of how to use the assembler, refer to Section VII. 
The assembler must first be loaded using the LU command (Section V). 
Predefined register definitions are not required; there- 
fore, in answer to the question: 

PREDEFINED REGISTERS? 

Enter "N" 
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,EX 



EC9ASM VERSION DATE 

ADD 4K HEM BLOCKS CONFIGURED? 0 

PREDEFINED REGISTERS? N. 

ASM/TERM? A 
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4.0 


LOADING MODULES WITH PX9LAL 


The second part of the program is the loading of modules. Using 
PX9LAL, link and load the object modules into memory. (Refer to 
the software loading procedures in Section IV.). Before PX9LAL 
can be used, it must be loaded into the monitor transient area using 
the OV command (Section V). When PX9LAL asks for 
LD PT? 

LD BI? 

enter a carriage return after each to specify the default values of 
0 and AO-jg, respectively. In lanswer to 
LIST OPT? 

enter either F (full) or P (partial). The object modules may be 
loaded from either cassette drive. When PX9LAL prints 
LOAD/END? 

enter either L or L7 to load from cassette 1 or L8 to load from 
cassette 2. 


When all of the modules have been loaded, the program entry point 
is printed. This value is placed in the user's PC register. 
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LL 


LIi PT? 

Lit BI? 

F.'-P LIST? _F 

LDFiri.^EMD? L 

KREF OOftO 

♦ PR INTO 0136 

♦ GETCHP 0144 

♦ TERM 0163 

LOflli -EHri? 

PPPSEM 034fl 

♦- PRRSE OE'flC 

♦ IiEFPP 04 06 
OPNBPR 04 03 

♦ OPERPR 0403 

♦ STMT 03FC 

LdBD.-EMD? L 

CTYPM 043C 

♦ CTYP 04 B 4 

LORri.-'EMD? L 

PPTBM 04FE 

> PRTB 04FE 

LD3ri.-'EMD? L. 

CSYMM 0643 
CSYM 

♦ ISYM 

> MXTLOC 

♦ EMBSYM 

♦ FSTSYM 

LDfln -EHIi? 

SYMPFM inns 

♦ SYMREF 1 riri3 

♦ DVFL lEOE 

LOBri-'EMIi? 

SYMTiFM 1F3E 

♦ SYMDEF IEEE 

LOflli -EHn? 

ENTRY = OORO 

TERM.--CDNT? T 


0643 

06RR 

06BC 

1 ncc 

06 BE 
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5.0 


( 


DEBUGGING THE PROGRAM 

The third part of the program is the debugging. Execute the 
program using the EX command (Section V). Use the source module 
named SYMDFM as the input to the concordance program. (This is the 
shortest source module). 

The source tape may be positioned to the beginning of SYMDFM by 
setting the PLAYBACK switch on the data terminal to the LOCAL 
position and the PRINTER switch of the OFF position. By pressing the 
CONT START switch in the Playback Control area on the data terminal 
upper switch panel, the tape will be read to an end-of-file marker 
and positioned at the beginning of the next file. Repeat this 
process until the tape is correctly psoitioned to SYMDFM Set the 
PLAYBACK and PRINTER switches to the LINE position. 

Follow the debugging procedure outlined in the computer printout in 
this paragraph. For descriptions of the individual monitor keyboard 
commands, refer to Section V. 


♦ 
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^MQIJNT SOURCE FOR SYMriFM ON CRSSETTE HRIVE. EXECUTE PRDGRflM 


•7 


IR 

PC=00fl0 i.iip=00 00 ST=00 00 

CROSS REFERENCE - DEC 31 » 1975 ' 

PROCESS LFlEELST Jjl 
PROCESS DPERhTORS C INSTRUCT I 0NS> ? 
PROCESS OPERRNDS? V 


♦♦ lRiOS'S* R’EFERENL-E 99 U 


SYMBOL 

DEP 

REFS 



RI 


0 038 



r.B 


0 04 0 



TBL 


0 037 



CSYM 


0 036 

0037 


ODER 


0 034 



HEND 


0 04 1 



! ECU 


0 036 

0 037' 

0 0 

L.IDT 


0 0 03 



INSE 


0 0 03 



LNOV 


0 034 

0 035 

0 0 

xPRGE 


0 0 01 

0 03 0 


<P.ll 

0 0c9 

0 0 54 



XR3 

0 026 

0 035 

0 0 39 


hR4 

0 Uc7 

0 034 

0 04 0 


DR9 

OOcS 

0 035 

0 033 

0 0 


0 089 


0 03 1 


0 0 ;] 


REF 0036 

.1 SMDE 0 031 0 038 


S:VMIi 0 033 

■■■..SVMD 

9TITL 


0 024 
0 0 O' 

0 00c 


G 


INCOPPECT OUTPUT. INSPECT OUTPUT BUFFER BEFORE ERCH RECORD WRITTEN. 
•ET BRERKPDINT RT INSTRUCTION BEFORE SUPERVISOR CRLL TO WRITE RECORD 
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HR 4FE RQ 

SUr'1= 05RR 0 1450 D I FF= 0452 01 1 06 

. SB 1 ’ 5RR 

.MR 

PC= 00 R 0 

liipsljljljO 

ST=0000 2 


l^'EPDSIT 


I DM TRPE TO 


SVMDEF.'^ 


PU 

CROSS REFERENCE - DEC •-;l,iQ7!=i 
PROCESS LREELS? X 
PROCESS OPERRTORS < INSTRUCT IONS':- 
P R 0 C E S S 0 P E R R N D S ? 


♦♦ ♦♦ ♦♦ CROSS REFERENCE 


SYMBOL DEF ' REFS 
EKPTiil 

PC=05RR l.i.lp=016R ST=D402 

^LOOK RT OUTPUT BUFFER.^ 

HR 4FF FR 


SUM=05ES 

01512 

DIFF 

= 0414 

. IM 5E8 62 

0 



05ES = 03 1 C 

4149 

2 02 0 

c 02 0 

05FS=:30:3 0 

•"f - j iZ> 

2 02 0 

5 050 

0608=2020 

c OE: 0 

2 05 0 

5 05 0 

0618=2020 

2 ijE 0 

5 02 0 

■ 5 05 0 


♦♦ 990 


0 1 044 

>2020 . 2 020 2 02 0 2 020 
>2020 2020 2020 2020 
>2020 2020 2020 2020 
> 2 02 0 
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j FIRST TUID QHflRRCTEPS OF BUFFER tti c.nrM-n-r. -m . 

‘'NEEDS TO-BE INCRENEr.TED ' irtSERT THE HI 

'•'•'HIl:H we r-IUST DVERLflY WITH fl BRRNCH^ RHD STMT 
thht we hre inserting:) , rnd brrnch brck td the cariE we crne from. ^ 


*[^TO DO THIS PRTCH RT STMT 53 


Q B .I'PRTCH WHERE PRTCH = IF 00 

,RT IF 00 INSERT: 


R I R 1 5 £ 

LI ROjOUTBUF 

B :?STNT _59 WHERE STMT _59 = 4 FE+ 18=516 

THE CODE FDR THE PRTCHES IS: 


0460 
1 F 0 0 

0221 
0 0 02 
02 0 0 
05 E 3 
046 0 
0516 



MM -512 

0 512= 0 2 0 0 046 0 

0514=05ES i F 0 Q 
■ MM- 1 png 
1F00=0000 0221 

1 F 0 2 = 0 0 0 0 *21 ~ 

1F04=00 0 0 . £00 
1F06=1E0E 5E£ 

1F03=4F56 46 0 

1F0R=464C 516 
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ENTERING THE RU CDMNaNIij THE PROGRAM i.JILL CONTINUE EXECUTING 
FROM THE ERERKPOINT. THE RECORD i.HTH THE ERROR IN IT I.IILl'bE PRINTED 
AND THE NE.hT RECCORD BUILT. THE PROGRAM WILL HALT AT THE BREAKPOINT 

BEFORE PRINTING THE NEXT RECORD. WE~CAN' INSPECT THE BUFFER TO 
-DETERMINE IF OUR PATCH WAS CORRECT. 

. RU_ 

AI 0038 

EKPT“I 

PC=0-'5AA WP=016A ST=D0 0£ 

. IM -■5E8 GEO 

05E8=4££0 £0£0 £080 £0£0 >£0£0 £0£0 £0£0 £0£0 

• , 05FS=3 03 0 343 0 £0£0 £0£0 >£0£0 £0£0 £0£0 £0£0 

06 0S=£0£0 £0£0 £0£0 £0£0 .>£0£0 £0£0 £0£0 £0£0 

061S=£0£0 £0£0 £0£0 £0£0 >£0£0 




6.0 


EDITING WITH PX9EDT 


c 


The fourth part of the program is editing using PX9EDT, For a 
description of how to use the text editor, refer to Section VI. 
The text editor must be loaded using the LU command (Section V). 
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* PK9EDT 945394 ♦♦ 15MFtR76 
FIDD 4K MEM BLOCKS COMF IGURED? 

\ POSITIOM TAPES’ EMTER CR 


•? Db3 

SP-15.. 


U043 PRTB 

EQU 

'l; 

0049 

MDV 

R11’R6 

005 0 

MOV 

9FSTSYM ’ 9N: 

0 05 1 ♦ 



0053 PRTB 01 

EQU 

$ 

0053 

•JEQ 

PRTBXT 

0 054 

BL 

9ELNKLN 

0055 

MOV 

9NXTSYM 1 R3 

0056 

MOV 

R3>R1 

0057 ♦ 

AI 

Rl’SMSYM 

0053 

LI 

ro,dutbuf 

0059 

MDV 

♦Rl+j ♦R0+ 

0 06 0 

MOV 

♦R1+’ ♦R0+ 

0061 

MDV 

♦R1+’ ♦R0+ 

0063 ♦ 




SAVE RETURH 

:;YM POIMTER TO FIRST SYMBOL ENTRY 

♦♦PRINT A SYMBOL 
IF DONE 

SET OUTBUF TO BLANKS 
MOVE SYMBOL TO BUFFER 

REMOVED TO CREATE ERROR 




A I Rl’SMSYM 


Li 

•7*pcrc;_^Q 



n055 

MO'v‘ 

9NYTSYM’ Ri 

0056 

MOV 

R3 ’ R 1 


AI 

R 1 ’ SMSYM 

0 053 

LI 

RO’ DUTBUF 

005'^ 

MDV 

♦R1+’ ♦R0+ 


'□RRECTED ERRDRL 


!J 

end’ edit 

TERMINATE- 


MOVE SYMBOL TO BUFFER 
CORRECTED ERROR 


CONTINUETT 
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7.0 REASSEMBLING, RELINKING AND LOADING MODULES AND EXECUTING THE PROGRAM 

The fifth part of the program is reassembly of the edited module. 

The sixth part of the program is the relinking and loading of all 
modules. The seventh part of the program is execution of the final 
version of the program. 
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.LU 7 


PX9ASM VERSION DATE 

ADD 4iC MEM BLOCKS CONFIGURED? 0 ^ 

PREDEFINED REGISTERS? J1 


ASM/r™? A 



PAGE 0001 



0 0 03 



IDT 

••■PRTEN'- 

0 0 04 


♦ TITLE: 

PRTBM 

0 0 05 


' ^ 


PRINT SYMBOL TABLE 

0 006 


♦ REV I 

sign: 

03.-T5.--76 

0 0 07 


♦ • 


ORIGINAL 

0 0 03 


♦ CDMPUTER: 

99 0> ASSEMBLY 

0 0 09 


♦ hESTRhGT: 


0 0 1 0 


♦ 


PRTB WILL READ THE SYMBOL TABLE ONE SYMBOL 

0 0 1 1 


^ ■ 


AT A TIME AND PRINT THE SYMBOL NAME- 

0 0 1 £ 




THE STATEMENT NUMBER WHERE THE SYMBOL 

0013 




WAS DEFINED.’ AND THE LIST OF STATEMENT 

0014 


♦ 


NUMBERS WHERE THE SYMBOL WAS REFERENCED. 

0 0 1 5 


♦ CALLING S 

EQUENCE: 

0 0 1 6 * 


♦ 


NO INPUT PARMS 

0017 


♦ 



0013 


♦ 


REGISTERS DESTROYED - R0-R6’R9’R10 

0 0 1 9 


+ 



0 0£ 0 


. 



0 0£1 



DEF 

PRTB 

0 0££ 



REF 

FSTSYM 

0 0£3 





0 024 



DXOP 

SVCj 15 

c! 5 





0 0£6 

0 0 0 0 

RU 

EQU 

fi 

0 027 

0 0 1 

R1 

EQU 

1 

0 023 

0002 

R£ 

EQU 

C ■ 

0 029 

0 0 03 

R3 

EQU 


0 03 0 

0 0 0 4 

R4 

EQU 

4 

0031 

0 005 

R5 

EQU 

5 ^ 

0 032 

0 0 06 

R6 

EQU 

6 

0 033 

0 009 

R9 

EQU 

9 

0 034 

OOOfl 

R 1 0 

EQU 

10 

0 035 

00 OB 

Rll 

EQU 

11 

0 036 

0 002 


EQU 

2 

n (“j T| ■jT’ 

0 0 03 

SNDEF 

EQU 

O ' 

0 033 

0 0 OR 

SMREF 

EQU 

>R 

0 039 

0 0 02 

REFVAL 

EQU 

■ c, . . • 

0 04 0 

0 0 04 

SVSFLG 

EQU 

4 PRE FLRGS 

0 04 1 

0 006 

BFAIiR 

EQU 

6 

0 042 

0 0 03 

EFLTH 

EQU 

o ■ 

0043 

0 0 OR 

CCDUNT 

EQU 

10 


c 



Texas Instrum ents 

INCORPORATED 
OIGITAI SYSTEMS DIVISION 

' ‘ I ' ” . r r X AS 


DOCUMENT NUMBER 

REVISION 

SHEET 

9 ^ 5329-9901 


15 




PRIMT SVr-IBDL TABLE 


945329-9902 


PfliSE 0002 


C 


( 


•0045 



♦ 


■f046 



♦ \ 


ill 04 7 



' ♦ 


0 04S 


0 0 0 0 

PRTE EQIJ 

:l: 

0049 

0 0 0 0 

C13B 

MOV 

R11»R6 

0 05 0 

00 0c 

C33 0 

MOV 

S'FSTSYM j QNJ 

V 

00 04 

0 0 0 0 




0 006 

— 



,0 05 1 



♦ 


^0052 


0 0 OS'* 

PRTBOl EQU 

■£ 

0053 

U 0 133 

13— 

JEQ 

PR TEXT 

0054 

0 0 OR 

06R 0 

BL 

5'BLNKLN 


UOOC 

— 



0055 

0 0 OE 

C OR 0 

MOV 

QNXTSYMx RE- 


0 0 1 0 

— . — 



*0 056 

0013 

C 043 

MOV 

RE jRl 

0 057 

0 0 1 4 

0331 

AI 

R 1 j SMS YM 


0 0 1 6 

0 0 03 



0 053 

0 0 1 '3 

03 0 0 

LI 

RO.' OUTBUF 


0 0 1 R 

— 



0 059 

1 j 0 1 C 

CC3 1 

MOV 

♦ P 1 + J ♦pl_l4* 

0 06 0 

0 0 IE 

CC31 

MOV 

P 1 + y •♦'PM + 

0 06 1 

0 03 0 

CC31 

MOV 

♦ P 1 + y ♦ F! IJ + 

006 c 



♦ 


0 063 

0 033 

C063 

MOV 

9SMDEF <.R2.) ; 


0 034 

0 0 03: 



1 06 4 

0 036 

033 1 

Cl 

R 1 j > FFFF 


0 033 

FFFF 



0 065 

0 03R 

13 — 

JEQ 

PRTE 02 

0 066 

OOcC 

C331 

MOV 

R 1 j R 1 0 

0067 

003E 

03 09 

LI 

R9f OUTBUF+f 


0 ij’3 0 

. ■ 



0 063 

0 0-53 

06R 0 

EL 

S'CDNV 


0 034 

— — 



0069 



♦ 


0 07 0 


0 0 36 

PRTE 02 EQU 

$ 


0 02 A^^ 1 3 05 



0 07 1 

0 036 

G OR 0 

MOV 

QriXTSYM j R2 

• 

0 033 





0073 

0 0-’3R 

G 1 63 

MOV 

QSMREF ';;R2> : 


0 03 C 

0 0 OR 



♦0073 

0 0 3E 

03 0 3 

LI 

R3j OUTEUF+ 


0 04 0 





>0074 

0 043 

03 04 

LI 

R4 j 7 


0 044 

0 0 0 7 



0 075 


0046 

PRTE 03 EQU 

T 

0076 

0 046 

G145 

MOV 

R5jR5 

0077 

0 043 

13 — 

JEQ 

PRTB05 

0 073 





0 079 

0 04R 

G3R5 

MOV 

J'REFVAL ■:;R5: 


0 04C 

00 03 



, 1 08 0 

0 04E 

G343 

MOV 

,R3»R9 

"*6 08 1 

0 05 0 

06R 0 

BL 

QCDNV 


0 053 

■ ' 




SAVE RETURN 

POINTER TO FIRST SYMBOL ENTR 


♦♦PRINT A SYMBOL 
IF BONE 

SET OUTBUF TO BLANKS 
MOVE SYMBOL TO BUFFER 


eORRECTED ERROR 


MOVE SYMBOL DEF TO OUTBUF 
•:;IF IT EXISTS 

CONVERT BIN TO DECIMAL 


PROCESS REFERENCES 


7 REFERENCES PER LINE 
IF END OF REF CHAIN 
OUTPUT REF TO LINE 
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16 


PRINT S' 

I'MEQL 

TRBLE 


'?4532'?— ■? ? 02 ♦♦ 

PRGE 0003 

0082 

0 054 

0223 


fli 

R3>8 

NEXT LINE POSITION 


0 05€> 

0 0 U Si 






0058 

06 04 


DEC 

R4 

IF LINE FULL RND MORE REF 

^1084 

0 05R 

15“ 


JGT 

PRTE04 


0085 

005C 

C555 


NOV 

♦R5ii^R5 


■ 0086 

0 05E 

13“ 


JEQ 

PRTB04 


. 0087 



♦ 




0088 

0 06 0 

06R0 


BL 

QPRNTLN 

PRINT CURRENT LINE 


0062 

— 





008'? 

0 064 

06 R 0 


EL 

QELNKLN - 

RESET LINE POINTERS 

\ 

0066 

— 





0 O'? 0 

0 068 

02 03 


LI 

R3.-0UTBUF+16 



006fl 

— 





Oip9 1 

0 06C 

02 04 


LI 

R4 !> 7 



006E 

0 0 U 7 





0 0'?£ 



♦ 




0093 


0 07 0"’ 

PRTB04 

EQU 

'f 



005fl+>15 0fi 






0 05E+-+13 08 





0 094 

0 07 0 

0155 


MDV 

♦R5j R5 

CHRIN TO NEXT REF 

0 0'? 5 

0 072 

1 OE'? 


JHP 

PRTE03 


0 0'? 6 



♦ 




0 O'? 7 


0 074" 

PRTE05 

EQU 

* 



fi ri45-«-^ 1 3 1 5 





0 0'? 8 

U 074 

06R0 


BL 

QPRNTLN 

PRINT LRST LINE 


0 076 

. 





^'70'? '? 







1 1 0 0 


0 078" 

PRTE06 

EQU 

:l: 


^0 1 0 1 

0 070 

CORO 


MOV 

QNKTS't'Mj R2 

CHRIN TO NEXT S'r'MBOL 


0 07R 

— 





0108 

0 07C 

C812 


NOV 

♦ R 2 j i? N rt T S ' i ■' M 



0 07E 

— 





0103 

0 OS 0 

10C3 


JNP 

PRTBOl 


0 104 



♦ 




0105 

0 032 

0456 

PRTBXT 

B 

+R6 

RETURN 


0008^*133C 





01 06 



♦ 




0107 







0 1 08 



♦ ' 

BLRNK 

: LINE BUFFER 


010'? 







0110 



♦ 

REGIS 

;:TERS USED - Rp>Rl: 

1 R2 

0111 



♦ 




0112 


0 ij84'" 

ELNKLM 

EQU 

$ 



oooc* 

♦ 0 084 •" 





) 

0 066^^0 034'*’ 





0 1 1 3 

0 084 

02 02 


LI 

R2i.40 



0 086 

0 028 





pi 14 

0 088 

0201 


LI 

R 1 5 



0 08R 

2 02 0 





0115 

008C 

02 0 0 


LI 

ROjOUTEUF 



0 08E 

■ 





116 


009 0"’ 

ELNKOl 

EQU 

8 



009 0 

CCOl 


MOV 

P 1 j ♦ P 1 j + 


0 1 18 

0 092 

06 02 


riEC 

R2 


Oil'? 

0 094 

15FD 


JGT 

BLNKOl 



REr 
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REVISION 
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PRINT SYMBOL TABLE 


9453£9-9'=‘0£ 


PAGE 0004 


012 0 

0098 

045B 

RT 


*121 


•4^ 



1 iz! ti^ 


♦ 

STRIP TRAILING' BLANKS AND PRINT OUTPUT LINE 

‘t;<123 


♦ 



0124 


0 093-- PRNTLN 

EQU 

3 


0083^>0 093"’ 




0 078^^0 093’‘ 



8125 

0093 

OcOO 

LI- 

ROjOUTEUF+79 last BUFFER POSITION 


0 09 R 

— 



0126 


0 09C*’ PRl 

EQU 

3 

Q127 

0 09C 

9310 

CB 

♦R 0 BLANK 


0 09E 

— 



0 1 £8 

0 OR 0 

16 — 

JNE 

PR2 

0129 

0 0R3 

L«8 Ij Cl 

DEC 

RO ASSUME AT LEAST ONE CHAR 

0 1 3 0 

00A4 

1 OFB 

..IMP 

PRl 

0131 


0 0A6-' PR2 

EQU 

■1 

• 

OOAO^-^16 02 



013£ 

0 OR 8 

0201 

LI 

R1jOUTBUF-3 


0 OR 3 

— 



013 3 

OuRR 

6 0 0 1 


R 1 !• R U 

0134 

OORC 

C3 0 0 

MOV 

RCuQWTCC output CHAP: COUNT 


OORE 

— 



0135 

OUE 0 

2FE0 

SVC 

;I.|,ITPRB PRINT LINE 


0 0B2 

— 



0138 

0 0E4 

04 5 B 

RT 


0137 


♦ 



1 --j jij 



CON'v 

ERT BINARY TO DECIMAL 

139 





‘0140 


♦ 



0141 


♦ 

REGISTERS USED - ROjRI^Rc' 

0142 


♦ 


RIO - VALUE TO EE CONVERTED 

0143 


-¥ 


R9 - POINTER TO BUFFER FOR RESULT 

0144 


♦ 



0145 


00B6-- CDNV 

EQU 

3 


0 034^-*-0 0E6"' 




0 052-*-+0 0E6'' 



0146 

nriE8 

C03R 

MOV 

R10.R2 USE REPEATED DIVIDE 

0147 

0 0B3 

03 0 0 

LI 

ROjIOOO and look up quotient IN 


OOBA 

03 E 3 



0143 

OOBC 

04C 1 

CLP: 

R1 

0149 

0 0 EE 

3C4 0 

D I V 

R U ? R 1 

015 0 

0 OC 0 

0E6 1 

MOV! 

J QCLIST <R1> ? ♦R9-+- 


0 OC 2 

^ 



0151 

0 0C4 

03 0 0 

LI 

R 0 > 1 0 0 

i 

0 0C8 

0064 



0152 

0 OC- 3 

04 Cl 

CLP; 

P:l 

0153 

OuCR 

3C40 

DIV 

ROjRI 

i'154 

OOCC 

0E6 1 

NOVI 

9CLIST <R1> ? ♦R9+ 


OOCE 

. . 



0155 

OODO 

04C 1 

CLP: 

R1 

0156 

0 0H2 

03 0 0 

LI 

R 0 j 1 0 


0 0D4 

00 OR 



L J157 

00D6 

3C4 0 

D I V 

ROjRI 

0153 

0 003 

DE61 

MOVI 

i 9CL IST <R1) ? ♦RQ^- 


OODA 

. ^ 
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PRINT S 

YNBOL 

TRELE 

9453£9-990£ ♦♦ 

P R 6 E U 0 U 5 


0159 

OOEC 

EE6£ 

MOVE 9CLIST<R£> , *R9+ 

REMRINEER IS 

LRST EI6IT 


OOEE 

— 




016 0 

OOEO 

045 E 

. RT 



0161 






Q16£ 



♦ 



0163 

0 0E£ 

3 0 

CL I ST TEXT •" 0 1 £3456739 '' 

CONVERT BIN 

TO EEC 


0 0C£ 

♦ ♦ 0 0E£’' 





• OOCE+^Oij££'' 

OODfl^^OOES'' 
OOriE+-*OOE£'' 

0164 OOEC OhOD 
III 165 CiOEE QUTB 

OCUfl^+ijOEE-’ 
Ci 03 u-*-^ 0 CiF 6 '' 

004 U*+-OOFE'' 
006R**00FE' 
OOSE+^OOEE'' 

0 09 R^> 013 Ii‘' 
OOR3+^OOEE'' 

0 16 6 0 1 3 E 0 0 0 0 l.J T P R 

"-x 0 1 4 0 Oi' 0 0 

0143 0000 

0144 OOEC'' 

0146 0050 

0 0E8++013E-" 

0167 014 S 0 0 0 0 W T C C 

0 0RE++0148'' 

0163 ♦ 

0169 014R £0 ELRH 


ERTR >OROD 
□ UTBLIF ESS 30 


CRi-LF 


I..ITPRE ERTR 0 ? > E 0 0 j 0 j □UTBUF-£ > 3 0 OUTPUT PRB 


DRTR 0 


014R £0 ELRHK BYTE " j 0 

014E 00 

0 09E+-+014R’" 

014C 0000 HXTSYM ERTR 0 

0 0 06+’^0 14C"' 

0 01 0++014C'' 

0 033^*014C"' 

0 07R*-*-014C'' 

OOTE+'^’OITC' 


0171 

> 

0000 ERRORS 
RSr'I-'TERN'? T 


OUTPUT CHRP: COUNT 
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NEXT LOAD AND READY SAMPLE 2 OBJECT IN CSl, AND LOAD AND READY 
CORRECTED OBJECT MODULE 'PRTBM' IN CS2. 


NOTE, AFTER LOADING OBJECT MODULES XREF, PARSEM, AND CTYPM, FROM 
CSl, CORRECTED MODULE PRTBM MUST BE LOADED FROM CS2. NEXT, THE 
OBJECT CASSETTE (CSl) MUST BE POSITIOHED PAST THE BAD OBJECT 
MODULE PRTBM FOLLOWING INSTRUCTIONS PAGE 7. THE REMAINDER OF 
OBBJECT MODULES WILL BE LOADED FROM CSl. 


y. 


LD PT? 

LD BI? 

F/P LIST? P 


LOAD/END? L 


XREF 
LOAD/END? L 

OOAO 

PARSEM 
LOAD/ END? L 

02 4A 

CTYPM 

LOAD/END? 

046C 

PRTBM 
LOAD/END? L 

04FE 

CSYMM 
LOAD/END? L 

06 4C 

SYMRFM 
LOAD/END? 1 

IDDC 

SYMDFM 
LOAD/END? E 

1E32 


ENTRY = 00 AO 


TERM/CONT? T 
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V 


PC=00fl0 

yp=ijiiiCi0 

CROSS REFEREMCE • 

PROCESS 

LfiBELS? . 

V PROCESS 

OPERATOR 

PROCESS 

OPERAHUS 


( 


♦♦ ♦♦ 

♦ ♦ 1.! R D 

S REFEREHCE 

SVr-IBOL 

DEF 

REFS 


HI 


0 033 


B 


0 04 0 


BL 


0 0 5 7 


CS:'t’M 


0 0:33 

0 0 37 

DEF 


0 024 


END 


0 04 1 


EQU 


0 023 

0027 

IIiT 


00 03 


I NSERT 


0 0 02 


MOV 


0 054 

0 0:55 

PAGE 


0001 

0,0:3 0 

R1 1 

0 029 

0 034 


R3 

0 023 

0 0:55 

0 0:39 

R4 

0 027 

0 0:34 

0 04 0 

R9 

0 023 

0 0:35 

00:33 

REF 


0 0:33 


SMDEF 

0 0’3 1 

0 0:33 


SYMDEF 

0 033 

0 024 


SYMDFH 


0 0 0:3 


TITL 


0002 



0023 0029 


ij U il'r* 


0 03 1 


0 033 


II U>:‘r« 
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